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Preparation and capability evaluation of oral microemulsion silybin

JANGLai', L U Huan’, WAN G Chun-long®, Q AO Jian-jun*
(1. school of Chemical Engineering and Technology of Tianjin U niversity, Tianjin 300072, Ching
2. Tianjin Institute of Pham aceutical Research, T ianjin 300193, China)

Abstract: Objective To prepare stable silybin oral microenulsion. M ethods The formulation of the
silybin oral microanulsion was optimized by the combination of surface tension measure, pseudo-ternary
phase diagran drawv ing and orthogonal design. Results M icroanulsion typew as identified. A verage par-
ticle dianeter was measured. Distribution of silybin in microemulsion was measured by ultracen-
trifugation. T he centrifugalization and influencing factors experiment of microemulsion w ere carried out,
w hich could keep homogeneous and stable for threemonthson the storage condition of room temperature.
M eanw hile, the influence of high-temperature and illumination was a little. Conclusion Stable oral mi-
croanulsion silybin can be prepared in this formulation, w ith fine-looking and desirable stability w hich is

better for the further studies.
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= Table 1 Factorsand levelsof formulation selection
-1 0 1 2
IgC/(mg- mL" %) A /% B 80/% C /% D /%
1 1 10 4 5 0.05
2 20 6 7 0.10
1 .
Fig Surface tension curve 3 0 8 9 0.15
2.1.2
2 Le(3)

Table 2 Design and result of L ¢(3*) orthogonal test

A B c D
' J 1 1 1 1 1 85
10% 2 1 2 2 2 90
, 80 3 1 3 3 3 88
9 18 27 36 45 54 63 72 81 9 4 2 ! 2 3 e
5 2 2 3 1 80
' ! 6 2 3 1 2 85
2min, 7 3 1 3 2 70
, , , 8 3 2 1 3 80
2 9 3 3 2 1 75
k1 87.67 75.67 83.33  80.00
’ 2 k2 79.00 83.33 79.00 81.67
PEG 400 , k3 75.00 82.67 79.33  80.00
PEG400 225mg/ R 12.67  7.67  4.33  1.67
mL (25 ), PEG 400 , A>B>
100 mL 200 m g , PEG 400 C>D, > 80> >
1.0mL AB:CD> 10% , 6%
i 80, 5% ,0. 1%
Opl1.0
/ 2.1.4
, 3
Ke , 4 ,
> > ,
3 ,70 , 30min
\NANNN/ 3
e T IOOZ\/\/\Z\/\/\/\A/\AOMM Table 3 Factorsand levels of process condition
’ 2 4 6 8 10
E / F /Mmin G /
2 1 60 20 1
2 70 30

Fig- 2 Pseudo-ternary phase diagram of cosurfactant
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4 La4(2%
Table 4 Design and result of L 4(2%) orthogonal test
E F G K e/%
1 1 1 1 7.0
2 1 2 2 3.0
3 2 1 2 1.5
4 2 2 1 4.0
K1 5. 000 4. 250 5. 500
K2 2.750 3.500 2.250
R 2. 250 0. 750 3.250
2.2 : PEG 400,
L 70 ;
80 , 70 ;
30min, 3
2.3 HPLC
2.3.1 5l; Shim.pack V P
ODS(150 mm x 4.6 mm, 5 tm); -
(42 58 5); : 288 m;
1.0mL /min; 135 20 W
2.3.2 : 2mg/mL
0.1lmL 10mL ,
L 1 1 L 3
SIVAW
«N .
(I) 110 210 3J0
| ’
(L) ]IO 20 3‘0
| - A\
5 lIO 26 3‘0
t/min
1- 2-
1-silybin  2-isosilybin
3 ) (B) (©)
HPRLC

Fig-3 HPLC Chronatogramsof silybin (A), blank mi-
crognulsion (B), and silybin m icroanulsion
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Fig-4 Particle diemeter by CPS
2.4.3 :

JHPLC ,
oAV
1mL
mL ,
JHPLC ,
1. 962 mg/mL
20mL 25mL )
r/min
4mL, 8000 r/min 60min,
. 0.22m ,
100 ,HPLC ,
49. 6 ug/mL
23000 r/min 120min
, 100 4h, 2h,
, 100 ,HPLC

4 )

264. 2 ug/mL
oV :

oV
oAV ©
2.4.4
mL , )

, (0.5 ,min)

) 25 90 ,
65 ,

4

100
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120min, 4 ,
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Table 5 High temperature and illum ination
900; /
_ \ nm /%
Té 6001 3 , 32 97.8
a | 40 od , 31 98.3
5 ?OOL 5d , 31 98.1
J—; 10 d , 32 97.5
%630 40 50 60 70 80 90 60 0d ' 31 98.3
5d 33 97.2
/ 10d 35 96.0
5 ) 4 500 Ix od s 31 98.3
5d , 31 97.7
Fig-5 Conductivity-temperature curve of silybin 104 ) 33 97.0
m icroemulsion
2- 5 1 L
2.5.1 2005 ’
o) , 4000 r/min
15min, , ) , ,
2.5.2 : , ’
40 60 , 4500 1x 10d, 0510
d 1
, 5 3 ’
60 10 d , ’ ’
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